In patients with stable chronic obstructive pulmonary disease (COPD), is tiotropium more effective than placebo or other bronchodilators for reducing risk for clinical endpoints? hand-searching 20 respiratory journals, conference abstracts, and bibliographies of relevant studies; and contacting authors. Study selection and assessment: Randomized controlled trials (RCTs) in any language that included patients > 35 years of age with known stable COPD without evidence of an exacerbation for 1 month before study entry, and compared tiotropium with placebo, ipratropium bromide, or long-acting β-agonists (salmeterol or formoterol) for ≥ 1 month. Studies of patients with diseases other than COPD, previous asthma, cystic fibrosis, bronchiectasis, or other lung diseases were excluded. Study quality was assessed using Cochrane criteria for allocation concealment and the 5-point Jadad scale. Outcomes: Exacerbations (respiratory symptoms lasting ≥ 3 d), hospitalizations for exacerbations, and all-cause mortality. Secondary outcomes included health-related quality of life assessed using the St. George's Respiratory Questionnaire (SGRQ) and the Transitional Dyspnea Index (TDI), change in FEV 1 , change in FVC, and adverse events.
M a i n r e s u l t s 9 RCTs (n = 6584) met the selection criteria. Tiotropium was compared with placebo (8 RCTs), ipratropium (1 RCT), and salmeterol (1 RCT). Permissible co-therapies were β 2 -agonists and inhaled corticosteroids. Allocation concealment was uncertain in 7 RCTs and adequate in 2 RCTs. 7 RCTs had a Jadad score of 4 out of 5 (range 3 to 5). Meta-analysis of 8 RCTs showed that tiotropium reduced exacerbations more than placebo (Table) . Tiotropium was more effective than ipratropium in 1 RCT (relative risk [RR] 0.77, 95% CI 0.62 to 0.95). 3 pooled RCTs showed that tiotropium reduced hospitalizations more than placebo (Table) . All-cause mortality did not differ between tiotropium and placebo ( (Table) .
C o n c l u s i o n
In patients with stable chronic obstructive pulmonary disease, tiotropium reduces exacerbations and hospitalizations, and improves health-related quality of life. 
C o m m e n t a r y
The well-executed meta-analysis by Barr and colleagues documents compelling evidence for the efficacy of tiotropium in COPD. Tiotropium has shown beneficial effects for most outcomes that clinicians and patients with COPD consider important. Notable exceptions include mortality and decline in lung function over time. However, no other medications have yet been proven to alter these outcomes, either. Evidence exists to support a preference for tiotropium over ipratropium, an older, short-acting inhaled anticholinergic that has been the mainstay of COPD therapy for years. Barr and colleagues identified 1 long-term RCT comparing the 2 drugs. This study had the highest methodological validity of any tiotropium study and showed benefits over ipratropium that were both clinically and statistically significant. The greater efficacy of tiotropium is biologically plausible because it has been shown to be more potent, selective, and longer-lasting than ipratropium (1). Furthermore, because ipratropium must be given 4 times/d, compliance with once-daily tiotropium is easier for patients. Finally, unlike tiotropium, no ipratropium studies have documented benefits for clinical outcomes, including exacerbations.
The major disadvantage of tiotropium is cost (up to 7 times more expensive than ipratropium). However, tiotropium is cost-effective in moderate-to-severe COPD (2) . This would support the use of tiotropium over ipratropium in such patients.
Whether further benefits can be achieved with tiotropium in combination with long-acting β-agonists and inhaled corticosteroids is the subject of a current, ongoing RCT. Other unanswered questions include whether a role exists for tiotropium in milder COPD and its role in inpatient management of COPD exacerbations.
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